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Fig. S1. (separate file) Cascading 17mer alpha satellite HOR alignment. Start position
91,779,888 bp and end position 96,415,046 bp in T2T- CHM 13. The number on the left side
indicate the initial position of the first monomer in each row of HOR copy.

Fig. S2. (separate file) Willard’s type 10mer alpha alpha satellite HOR alignment. Start
position 90,807,672 bp and end position 91.480,588 bp in T2T- CHM 13. The number on the left
side indicate the initial position of the first monomer in each row of HOR copy.



Table S1. Canonical 17mer consensus sequence.

Monomer type tl
TCAGTAGCTTCTTTGTGTGTGTGTATTCAACTCACAGAGTTGAACCTTCCTTTAGACAGAGCAG
ATTGGAAACACTCTTTTTGTGGAATTTGCAAGTGGAAAATTCTAGCAGTATGAGGCCAATGGTA
CAAAAGGAAATATCTTCGTATAAAAACTAGACAGTATCATTC

Monomer type t2
TCAGGAACTACTTTGTGATATGTGCATTCAACTCACAGAGTTTAACCTTTCTTTTCATAGATGA
GTTTGGAAACAGTCAGTTTGTAAATTCTGCAACTGGATATTTGGACCTCTTTGAGGCTTTCGTT
GGAAACGGGATTTCTTCACATAATGCTAGACAGAAGAATTC

Monomer type t3
TCAGTGAATTTTTTTCTGTGTGTGTGTATTCAACTCACAGGGTTGAACCTTCCTTTAGACAGTG
CAGATTTGAAACACTTGTCTGTGGAATTTGCAAGGGGAGATTTCAAGCACTTTGAGGCCATTGG
TGGAAAAGGAAATATCTTCGTATAAAAACTAGACAGAATCATTC

Monomer type t4
TCAGAAACTGCTTTGGGATGTGTGCATTGAACTCACAGTGTTTAACACTTCTTTTCATAGAGCA
CTTTGGAAACACTCAGTTTGTAATGTCTGCAGCTGGATATTTGGACCTCTTTGAGGCCTTCGTA
GTAAACGGGATTTCTTCGTGTAATGATAGACAATAGAATTC

Monomer type t5
TCAGTAACTTCTTTTTGTGGTGTGTATTCAACTCACAGAGTTGAACCTTCCTTTAGACAGAGCA
GATTTGAAACTCTCTTTTTGTGGAATTTGCAAGTGGAGATTTCAAGCGCTTTGAGGCCAACGGC
AGAAAAGGAAATATCTTCGTAGAAAAAATAGACGGAATCATTC

Monomer type t6
TCAGAAACTACTTTGTGATGTTTGCGTTCAACTCACAGAGTTTAACGTTTCTTTTCATAGAGCA
GTTTGGAAACACTCTTTTTGCAGAATCTGCAAGTGGATATTTGGACCTCTTTGTGGCCTTCGTT
GGAAACGGGATTTTTCATATAATGCTAGACAGAAGAATTC

Monomer type t7
TCAGTAACTTCTTTGGGTTGTGGGTATTCAACTCACAGAGTTGAAGCTTCCTTTAGGCGGAGCA
GATTGGAAACACTTTTTGTGGAATTTTCAGGGGGAGACTTCAAGCGCTTTGAAGTGAATGGTAG
GAAAGGAAATATCTTCGTATAAAAACTAGACGGAGTCATTC

Monomer type t8
TCAGAAACTACTTTGGTACGTGTGTGTTCAACTCACAGTGTTTAACCTTTCTTTTCATAGAGCA
GTTTGGAAACACTCAGTTTGTAAAGTCAGCAACTGGATATTTGGATGTATTTGAGGCCTTCGTT
GGAAACGGGATTTCTTCATATAATGCTAGACAGAAGAATTC

Monomer type t9
TCAGTAACTGCTTTTTCTGGTGTGTATTCAACTCTCAGAGTTGAACTTTCCTTTAGAAACAGCA
GATTTGAAACTCTCTTTTTGTGGAATTTGCAAGTGGAGATTTCAGAGCTTTGAGGCCAATGGTA
GAAAAGGAAATATCTTCGTATGCAAACTAGACAGAATCATTC

Monomer type t10
TCAGAAACTGCTTTGCAATGTGTGCGTTCAACTCACAGTGTTTAACCTTTCTTTTCATACAGTT
GTTTCGAAACACTCTTTTTGCAGAATCTGCAAGTGGATATTTGGACCTCTTTGAAGTCTTCGTT
GGAAATGGGATTTCTTCATATAATGCTAGACAGAAGACTTC

Monomer type t11
TCAGTGAATTCTTTCTGTGTGTGTGTATTCAACTCACAGAGTTGAACGTTCCTTTAGACAGAGT
AGATTGGAAACACTCTTTTTGTGGAATTTTCAGGTGGAGGTATCAAGCGCTTTGAGGCCAATGA
TAGAAAAGGAAATACCTTCGTATAATAATTAGACGGAATCATTC

Monomer type t12



TCAGAAACTGAGTTGTGATGTTTGCATTCAACTCACAGAGTTCAACATTCCTTTTAATGGAGCG
GTTTTGAAACACTCTTTTTGCAGAATCTGCAAGTGGATATTTGGACCTCTTTGAGGCCTTCGTT
GGAAACGGGATTTCTTCATGTAATGCCAGACAGAAGAATTC

Monomer type t13
GCAGAAACCACGTTGTGATCTCTGCATTCAACTCACAGAGTTGAACCTTTCTTCCTATAGAGCA
GTTATGAAACAGTCTCTTTGTAGAATTTGCAAGGGTGTATTTAGAGGGCATTGAAGCCTACGGT
AGAAAAGGAAATATCTTACCATAAAATCTAGTCAGAAGCATTC

Monomer type t14
TCAGAAACTTCTTGATTGTTATGTGTGCATTCAACTCACAGAGTTGAACCTTACTTTGGAAAGA
GCAGTTTTCTAACACTCTTTTTGTAAAAGTTCCAAGTGAATACTTTGAGTGCTTTGAAGCCTAC
GGTTGACAACGAAATATCTTCATGTAAAAACTACAAAGAATCATTC

Monomer type t15
TCAGAAACTACTTTGTGATGTGTGCGTTCAACTCACAGAGTTTAACCTTTCTTTTCATAGAGCA
GTTTGGAAACACTCTGTTTGTGAAGTCTGCAAGTGGATATTTAAACGTCTTTGAGGCCTTCGTT
GGAAACGGGATTTCTTCATATAAACCAGGACAGAAGAATTC

Monomer type t16
TCAGAAACTGCTTTGTGATGTGTGTATTAAACTCACAGAGTTGAACATTTCTTTGCATAGAGCA
GTTTGGAAAGACTTAGTTTGTGCAGTGTGCAAGTGGATATTTGGAACTCTTTGAGGCCTTCGTT
GGAAACGGGATTTCTTCTTATAATTCTTGACAAAAGAATTC



Table S2. Canonical 10mer consensus sequence.

Monomer type tl
TCATAAACTTCTTCGTGATGTGTGCTTTCAACTCGCAGCGTTGAAGCTTCCTTTCGATAGAGCA
GTTTTGTAACTCTCTTTTTGTAGAATTTCCAAGTGGATATTTAGCGCCGTTTGAGGCCTATGGT
GGAAAAGGCAATATCTTCATAGAAAAACTAGACAGAATGATTC

Monomer type t2
TCGGAAACTACTTTGTGATACCTGCCTTCAACTCTCAGAGTTGAATATTCCTCTTGATGGAGCA
GTTTTGAAAAACTCTTTTTGTTGAATCTCCAAGTGGATATTTGGACCTCTTTGTGGCCTTCGTT
TGAAACGTGACTGCTTCATACAAAAGTAGACAGAAGAATTC

Monomer type t3
TCTGAAGCTACTTTGTGATGTGCGCATTCAGCTGACAGAGTTTAACCTTTCTTTGGATAGAGCG
GTTTTAAACACTCTTTTTGTGGAATTTGCAATTCTATATTTAGAGTGCTTTCAGGCCTGTGGTA
CAAAAGGGAATGTCTTCACATAAAATCTAGACAGAAGCATTG

Monomer type t4
TCAGAAACTTCTCTGTGATGTGTGCATTTAACTCTCAGAGTTCAACCTTCCTTTTGATAGAAGA
GTGTTGAAATATTCTTTTTGTAGAATTTCCAAGTGAATATTTAGAGCGGTTTCAGGCCTATGTA
GAAGAGAAAATATCTTCACAGAAAAACTAGACATAATTGTTC

Monomer type t5
TCAGAAACTACTTTGTGATGTGTGGGTTCAACTCACTGAGTTTAACCTTTCTTTTGATAGACCA
GTTATGAAACACTCTTTTTGTAGAATCTGCAAGTAAATATTTGGACTTTTTTGAGGCCTTCATT
GGAAACGGGATTTCTTCATATAAACCTTGACAGAAGAATTC

Monomer type t6
TCAGAAACTTCTTTGTGATGTGTACCTTCAACTCACAGAGTTGAAGCTTCCTTTCAATAGAGCA
CTTTTGAAACTCAGTTTTTGTAGAATTTCCAGGTGGATATTTAGCGCCGTTTGAGGCCTATGGT
AGAAAAGGCAATATCTTCGTAGGAAAACTAGACAGAATGATTC

Monomer type t7
TCAGAAACTTATTTGTGATATTTGCATTCAACGCACAGAGTTGAACATTCCTCTTGATGGAGCC
GTTTTGAAACACTCTTTTTGTAGAATCTGCAAGTGGATATTTGGACCTCTTTGTGGCCTTCGTT
TGAAACGTGATTTCTTCATTTACAACTAGACAGAAGAATTC

Monomer type t8
TCCGAAGCTGTTTTGTGATGCTTGCATTCAGCTGACAGAGTTTAAACTTCCTTTGATAGAGCAG
TTTGGAAACACTCTTTTTGTGGAATTTGCAAGTGTATATTTAGAGCGTTTTGAGGCCTACAGTA
GGAAAGGAAATATCTTCACATAAAAACTAGACAGAAGTATTG

Monomer type t9
TCAGAAAATTATTTGTGATATGTGCATTTAACTCATGGAGTTGAAACTTCCTTTCGATAGAAGA
GTTTTGAAATACTCTTTTTGTAGAATTTCCAAGTGGATTTTTACAGCGGTTTGAGGTCTATGGC
AGAAAAAGAAATATCTTCACAGAAAAACTAGGCAGATTCATTC

Monomer type t10
TCAGAAACTACTTTGTGATGTGTGCCTTCAACTCACAGAGTTTAACCTTTCTTTTGATAGAGCA
GTTTTGAAAAACTCTTTTTGTAGAATCTGCAAGTGTATATTGGGACTTTTCTGAGGCCATCTTT
GGAAACGGGATTTCTTCATATAAAACTTGAAAGAAGAATCC



Table S3. HOR copy composition of 10mer HOR array. CHC, canonical HOR copy; var,
variant HOR copy.

No. of HOR
Copies HOR copy
9 CHC
1 var t1-t5
27 CHC
var t1-t5
8 CHC
1 var t1-t4, t6-
t10
1 CHC
2 var t1-t5
50 CHC
1 var t1-t5
55 CHC
1 var t1, t7-t10
12 CHC
1 var t6-t10
30 CHC
1 var t4-t10
var t3, t7-t10
50 CHC
1 var tl1-t2, t11
1 var t9-t10
1 CHC
1 var tl1-t2, t11
1 var t9-t10
47 CHC
1 var t1-t2, t10
1 var t9-t10
1 var t1-t2, t10
1 var t9-t10
1 var t6-t10
11 CHC
1 var t1-t6
1 var t2-t10
76 CHC

1 var t1-t6
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var t5-t10
var t1-t6
var t5-t10
var t1-t6
var t5-t10
var t21-t6
var t5-t10
CHC
var t1-t6
var t5
var t1-t8




